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Specification 

1. Title of the Invention 

Flame Retardant Hydraulic Oil Compositions 

2. Claim 

1 . A flame retardant hydraulic oil composition of a 
water-glycol type which comprises 0.1wt% or more of a 
dithiocarbamic acid salt of the general formula: 
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(wherein R x and R 2 represent a C 1 -C 12 hydrocarbon group which 
may optionally be substituted by a hydroxy group, and R x and 
R 2 may be the same or different; M is a metal of K, Na, Ca, 
Ba, Zn, Fe, Cu, Ni, Cd, Pb, Bi, Sb, Se, Te, ZrorMo; n represents 
a number corresponding to the valence of the metal M) . 
3. Detailed Description of the Invention 

The present invention relates to flame retardant 
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hydraulic oil compositions. More particularly , the invention 
relates to flame retardant hydraulic oil compositions of a 
water-glycol type, by using which the fatigue life of the 
metallic part materials in a hydraulic apparatus can be 
prolonged. 

Today, as the field of industrial applicability of a 
hydraulic working system has been expanded, the utility of the 
hydraulic instruments has highly been diversified. The 
hydraulic oil, accordingly, has been required to have a variety 
of characteristics responsible to utility. For example, when 
a metal is rolled under heating in an easily deformed state 
or melted for molding, it is required that the hydraulic oil 
used in an equipped machine have the flame-retardant property 
in view of prevention of the risk of fire preferentially over 
other characteristics. For the purpose of precautions for 
safe works and according to the strong guidance of a fire 
station; there has been much need for the fire retardant 
hydraulic oil (also called fire-resistant or non-inflammable 
hydraulic oil) in the market. The commercially available fire 
retardant hydraulic oils are classified into three types 
including a phosphate ester type, an emulsion type and a 
water-glycol type. In general, the phosphate ester type of 
hydraulic oil has a problem that selection of packing seal 
materials is restricted. The emulsion type of hydraulic oil 
has a problem of stability of the emulsif ication, wherein the 
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emulsion is readily destroyed. On the other hand, the 
water-glycol type of hydraulic oil has compatibility with 
almost of the materials of hydraulic instruments in which a 
mineral oil type of hydraulic oil is used/ and the stability 
during storage is better • The fatigue life of the water-glycol 
type hydraulic oil, however, is markedly poorer than the 
mineral oil hydraulic oil, and as a defect the metal materials 
are fatigued and destructed at an early stage. P.Kenny and 
E.D.Yardey (Wear, 2£/ 110 (1972)) have reported the 
experimental data relating to the metal fatigue life according 
to the type of flame retardant hydraulic oils. In accordance 
of their results, the metal fatigue life in water-glycol type 
hydraulic oils is about 1/10 of that in the mineral oil type. 

In this invention, the above-described defect that the 
metal fatigue life in water-glycol type hydraulic oils is short 
was aimed at the subject to be improved, and much effort for 
research was made towards achieving an improvement. As a 
result, it was found that employment of a specific additive 
is capable of removing the defect, and thus the invention was 
completed. Briefly, the purpose of the invention is to provide 
water-glycol type hydraulic oil components by using which the 
metal fatigue life can be prolonged. According to the 
invention, the purpose of the invention can be achieved by 
adding 0 . lwt% or more of a dithiocarbamic acid salt of the 
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general formula (I): 




to a usual water-glycol type hydraulic oil. 

In the general formula (I), R x and R 2 represent a C L - 
C 12 hydrocarbon group, and may be the same or different each 
other , including alkyl, phenyl, alkylated phenyl or benzyl. 
These hydrocarbon groups may be substituted by an optional 
number of hydroxy groups for the hydrogen at optional positions . 
M is a metal of K, Na, Ca, Ba, Zn, Fe, Cu, Ni, Cd, Pb, Bi, Sb, 
Se, Te, Zr or Mo; n represents an integer corresponding to the 
valence of the metal M. Such a dithiocarbamic acid salt 
includes, for example, dialkyl dithiocarbamic acid salt (salt 
with K, Na, Ca, Ba, Zn, Fe, Cu, Ni, Cd, Pb, Bi, Sb, Se, Te, 
Zr or Mo), N-ethyl-N-phenyl-dithiocarbamic acid salt (salt 
with Zn, Fe or Pb), zinc dibenzyldithiocarbamate, or zinc 
bis ( hydroxyethyl ) dithiocarbamate, zinc bis- 

( hydroxy propyl ) dithiocarbamate, zinc bis ( hydroxy - 

butyl ) dithiocarbamate , z inc bis ( hydroxyhexyl ) - 

dithiocarbamate, and the like. The above-described 
dithiocarbamic acid salt may be added to the water-glycol type 
hydraulic oil at a rate of 0.1wt% or more, and the effect 
increases with increase of the amount to be added. However, 
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since stable solubilization in the basic oil becomes difficult 
with increase of the added amount , it is preferable to use a 
solubilizing agent together when the dithiocarbamic acid salt 
is added at a rate of lwt% or more depending on its kind. As 
the solubilizing agent , it is possible to use a conventional 
emulsifying agent usually used in this technical field , for 
example, polyoxyethylene alkylamine (P.O.E. stearylamine, 
P.O.E. oleylamine, P.O.E. laurylamine r etc.; P.O.E. means 
poloxyethylene) , diethylene glycol alkyl ether (D.E.G. 
monomethyl ether , D.E.G. monoethyl ether , D.E.G. diethyl ether / 
D.E.G. monobutyl ether, D.E.G. dibutyl ether, ete. ; D.E.G. 
means diethylene glycol), or amino alcohol (l-amino-2- 
propanol, 2 -amino- 2 -ethyl- 1 , 3 -propanediol) , and the like. As 
for these solubilizing agents, it is desired to add a mixture 
of 1 or more of the agents in a half amount or more (by weight 
ratio) for the dithiocarbamic acid salt. As for the 
water-glycol type hydraulic oil used in the invention, those 
as disclosed in Japanese Patent Laid-Open No. 19280/1976 and 
USP 2947699 may be used. 

The invention will be explained specifically by the 
following example. 
Example 

(1) Preparation of Samples 

The water-glycol type hydraulic oil of the invention 
(hereinafter referred to as "Product of Invention") was 
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prepared by adding a dithiocarbamic acid salt as an essential 
component to the following oil for comparison if necessary 
together with a solubilizing agent. Table 1 shows their 
formulations. As an oil for comparison, a commercially 
available water-glycol type flame retardant hydraulic oil 
"Daphne Fire Proof 200G" (trade name) (Idemitsu Kosan) was used. 
(2) Method for Evaluation of the Metal Fatigue Life 

As an apparatus for measuring the metal fatigue life in 
order to simulate a course of rolling contact of bearings 
resulting in the fatigue , an apparatus used in a load-resisting 
capacity test for oil products (JIS-K-2519) was partially 
remodeled. This apparatus was remodeled so that the rolling 
of the balls fitted on the upper shaft rolled the three balls 
on the lower part. The three balls rotate on their own axis 
with revolving. The balls furiously vibrate with fatigue to 
produce noises, accompanied with sudden increase of a helix 
angel. This time point is regarded as the fatigue life, and 
the time period required up to this stage is measured for the 
evaluation. The test was conducted in a condition of a load 
of 10 kg/cm 2 , a revolution number of 77 0 rpm and an oil 
temperature of 20°C (at the starting point of the test). 
(3) Test Results for the Metal Fatigue Life 

Table 1 shows the test results for the metal fatigue life 
on Product of Invention (Sample nos. 2-20) and the oil for 
comparison (Sample no. 21). In Sample nos. 1-7, the 
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relationship between the amount of antimony diacyl 
dithiocarbamate added and the metal fatigue life was observed , 
indicating that 0.1wt% or more has to be added to obtain the 
effect of prolongation of the fatigue life. Though the effect 
of addition of the carbaraic acid salts increases with increase 
of the added amount, since the upper limit of the amount depends 
on solubility and raw cost of the carbamic acid salts used, 
it is preferred to use them at 5wt% or less . In Sample nos. 7-20 , 
the relationship between the amount of dithiocarbamic acid 
salts and the metal fatigue life was examined. In these tests, 
the added amount of the dithiocarbamic acid salts was made 
1.0wt%, the metal and the hydrocarbon group in the salts were 
diversified, and a solubilizing agent was added in some cases. 
In any cases, it was found that the metal fatigue life was 
markedly prolonged in comparison with that of the oil for 
comparison. Particularly f the use of the solubilizing agent 
is highly effective in prolongation of the metal fatigue life 
as seen from Sample nos. 17, 19 and 20. 
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Table 1 





1 _^ | ftanfil* no . 


1 


2 


3 


A 


5 


6 


7 


B 


9 


10 


11 


12 


13 


U 


15 


16 


17 


18 


19 


20 


21 






/ 


ir 
i i 


tt 


it 


N 


II 


tt 


it 


tt 


it 


u 


II 


n 


ii 


tt 


■// 


tt 


tt 


a 


tt 


| : 

r s 




Daphne Fire Proof 20CG 


ts.ii 


H.tO 


JO. OS 


10. w 


ia.ro 


a.« 


99.9 


■a.e 


to.o 




to.o 


•no 


00.0 


■1.0 


11.0 


9S.0 


10.0 


■ 1.0 


•1.0 


97.0 


100 




Antliany dlaayl df Ihlocarbaoale 


Q.OJ 


ft, It 


9.19 


9.10 


0. 10 


0.90 


I.I 


























1.0 






Sadiua dlaethyl dlthlocarbaoata 
















1.0 




























F 


Potaoslua diaothyl dllhlocarbaiate 


















1.0 


























o 
r 


Zinc dlaethyl dlthlocarbaeale 




















to 
























• 

u 


Zinc (Diethyl dlthloearbaaale 












































1 
a 


Zinc dl propyl dlthloearbaaata 
























1.0 














1.0 






t 
1 


Zinc di propyl dlthlocarbaoata 


























1.0 


















o 
n 


Zinc dlaoyl dlthlocarbaoata 




























t.o 


















Zinc dlhexyl dlthlocarbaaate 






























1.0 - 














1 

I 


Zinc N-ethyl-H-phonyl dlthlocarbaeale 
































LI 












X 


Zinc dl benzyl dlthlocarbaaaU 


































1.0 












Zinc btsChydroxyelhyOdlthlocarbaaato 




































1.0 
























































'olyoxyethyJane laurylaolne 






































1.0 


1.0 






)l ethylene elyco) aonobutyl ether 


































1.0 












1 -Ai 1 no -2-propano 1 








































1.0 






Total 


too 


110 


WO 


m 


100 


MO 


1M 


100 


too 


101 


100 


too 


too 


too 


100 


no 


100 


100 


toe 


MO 


too 


IfeUI fati*ue Ufa (■truito) 


17 


n* 


m 


4« 


MSI 




too 




m 


000 


MO 


410 




aoo 




471 


010 


144 


cat 


070 


74 



8 



